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(57)[Claim(s)] 
[Claim 1] 

Manufacturing in kinematic viscosity 2-50 cSt, viscosity 
index 8 0 or greater, basic nitrogen fraction 5 ppm or less, and 
aromatic fraction content 1% or less in 100 deg C it is a 
lubricating oil composition which designates mineral oil 
which becomes as the main component barrel base oil, is used 
in nitrogen oxide gas atmosphere and lubricating oil 
composition for internal combustion engines 0 which 
denselyis made feature 

[Claim 2] 

base oil, lubricating oil composition for internal combustion 
engines© of Claim 1 statement which is something of the 
viscosity index 10 0 or greater 

[Claim 3] 

base oil, lubricating oil composition for interna! combustion 
engineso of Claim 1 statement which is something of the 
viscosity index 12 0 or greater 



[Description of the Invention] 
{Industrial Area of Application } 

this invention regards lubricating oil for internal combustion 
engines composition , details do not deteriorate even in the 
nitrogen oxide (NO x ) gas atmosphere and regard lubricating 
oil composition for internal combustion engines which 
functions in stability. 

{Prior Art and Problem That Invention Seeks to Solve } 
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Generally, combustion gas in internal combustion engine part 
of that leaks into the crankcase blowby gas (blowby gas ) as 
from between piston and cylinder . 

NOxgas being high concentration quite in this combustion 
gas, it is included, this crankcase oil (internal combustion 
engine oil ) is a problem that deteriorates. 

By way, recently because of exhaust regulation 
countermeasure automobile which mounts the three-element 
catalyst or other reducing catalyst increased, internal 
combustion engine is driven to severer (high speed * high 
output ) densely became the acceptable way. 

As a result, there is a tendency where NOxConcentration of 
combustion gas which leaksinto crankcase increases. 

Furthermore, weight reduction of automotive body advancing 
is done with fuel cost improvement as objective from 
viewpoint of energy conservation, therefore hasdecreased 
crankcase and miniaturization has been done, quantity of the 
crankcase oil (internal combustion engine oil ) attendant upon 
that. 

In addition, gas organization which recently uses natural gas, 
LPG or cracker gas or other gas has been used,but with this 
gas organization as for NOxgas concentration in combustion 
gas, it is a high concentration generally. 

In these reasons, recently we have increased NO x gas 
concentration in crankcase oil considerably, abnormal 
degradation occurs zinc dithiophosphate to which influence 
quiteis large, is utilized from until recently (ZnDTP ) and with 
internal combustion engine oil whichdesignates dispersant as 
main component, with short time, front of that isdesired. 

{Means to Solve the Problems } 

In order that this inventor cancels problem of conventional 
internal combustion engine oil anabove-mentioned way, 
stability develops internal combustion engine oil vis-a-vis 
NOxgas,diligent research was repeated then. 

In research process, influence which is large to stability the 
basic nitrogen fraction in base oil for NO x gas is exerted, as 
you discover densely,furthermore when research was 
continued, you hold down basic nitrogen fraction in base oil 
to 5 ppm or less, in selecting kinematic viscosity, aromatic 
fraction content in constant range, in addition greatly 
improving viscosity index depending, anticipated objective 
was ascertained can be achieved densely. 

this invention is something which is completed on basis of 
this kind ofknowledge. 

As for namely, this invention manufacturing in kinematic 
viscosity 2-50 cSt, viscosity index 8 0 or greater, basic 
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nitrogen fraction 5 ppm or less, and aromatic fraction content 
l%or less in 100 deg C it is a lubricating oil composition 
which designates mineral oil whichbecomes as main 
component barrel base oil, is used in nitrogen oxide gas 
atmosphere and it issomething which offers lubricating oil 
composition for internal combustion engines which densely is 
made feature. 

As for base oil which is a main component of composition of 
this invention, kinematic viscosity first in 100 deg C is 2 - 50 
cSU preferably 3-20 cSt. 

Here, kinematic viscosity with those under 2 cSt, to be a 
undesirable that, the evaporation reduction is many, because 
with those which in addition exceed 50 cSt,power loss is too 
large with viscosity resistance it is not desirable. 

In addition as for this base oil, viscosity index 80 or greater* 
preferably 10 0 or greater* furthermore issomething of 
preferably 12 0 or greater. 

viscosity index with those under 80, because viscosity change 
is large with the temperature change , is inadequate as internal 
combustion engine oil. 

Furthermore, when viscosity index becomes 120 or greater, 
stability for NO x gas improves one step. 

Furthermore as for above-mentioned base oil, its salt 
characteristic nitrogen fraction is something of 5 ppm or less. 

Here, this basic nitrogen fraction, conforming to generally 
known Sun Oil method (method which is stated in U.S. Patent 
3,586,752 specification ), is thevalue which it measured. 

With those where basic nitrogen fraction exceeds 5 ppm, 
stability for NOxgas not to be a satisfactory, deterioration of 
lubricating oil is considerable. 

base oil of this invention does not become, if in addition 
aromatic fraction content isnot 1% or less (Namely % C A 1 or 
less ), it is a preferably 1 % or less. 

When aromatic fraction content (% C A ) exceeds 3% here, 
deterioration with NO x gas atmosphere becomes remarkable, 
objective of this invention is achieved is not possibledensely. 

Furthermore, this aromatic fraction content (% C A ) is ring 
analysis value which is based on n- d-M law. 

As for base oil as main component of composition of this 
invention, it issomething which possesses properties which if 
description above isdone, be able to use various mineral oil, 
there is not especiallyrestriction. 

If embodiment of useable mineral oil is increased as this base 
oil, various crude oil (paraffin base system, 
intermediate-based crude oil )doing, atmospheric distillation, 
vacuum distillation hydrogenation (hydrocracking under 
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especially severe condition ) it does distilled oil, deasphalted 
oil or crude wax which is acquired,after that, according to 
need distills, it is acquired furthermore by doing dewaxing 
(solvent dewaxing and/or hydrodewaxing ) etc. 

Furthermore, removing basic nitrogen fraction in base oil in 
this process, if it doesoperation (for example sulfuric acid 
treatment, clay treatment etc) which you adjust, it is a more 
effective. 

By way, with lubricating oil composition of this invention, 
group oil which possessesabove-mentioned properties as main 
component is used, but furthermore fromdesire, properties of 
entirety to above-mentioned range suitable amount canalso 
combine other group oil because of viscosity adjusting or 
other it is maintaineddensely as condition. 

There is various mineral oil as other group oil which can use 
here, there isnot especially restriction. 

lubricating oil composition of this invention above-mentioned 
base oil or furthermoreconsists of mixed base oil which base 
oil of other kind suitable amount iscombined, but various 
additives which for usually in these base oil, iscombined in 
lubricating oil general internal combustion engine is added. 

If here, polymethacrylate, polyisobutylene, olefin (co ) 
polymer or other viscosity index improver and pour point 
depressant, bisphenol or other phenol type, amine type, 
sulfur-based or phosphorus type sulfonate, phenate, salicylate, 
acid amide, polybutenyl succinimide, succinic acid ester, 
benzylamine or other dispersanU sulfur-based of 
antioxidant, various metal (Ca, Mg,Ba etc) (sulfides, 
sulfoxide, sulfone, thio phosphinate etc), phosphorus system 
(phosphoric acid ester, phosphite ester etc), halogen type 
(chlorinated hydrocarbon etc) or the extreme-pressure 
additive > of organometal (zinc dithiophosphate (ZnDTP ), 
molybdenum dithiophosphate (MoDTP ), molybdenum 
dithiocarbamate (MoDTC ) etc) furthermore it can list rust 
inhibitor* antiwear additive* friction modifier etc as the 
additive which is used, with this invention these according to 
status appropriately it should have been added. 

{Working Example } 

Next, this invention furthermore is explained in detail with 
Working Example and Comparative Example . 

Working Example 1 

hydrocracking, distillation and solvent dewaxing it did 
vacuum gas oil of intermediate crude oil,furthermore 
hydrogenation did and it acquired base oil of properties 
whichis shown in Table 1 . 

In this base oil, ZnDTP 1.0 weight%, calcium sulfonate 2.0 
weight%, calcium phenate 0.5 weight%, polybutenyl 
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succinimide 3.0 weight% furthermore rust inhibitor, pour 
point depressant etc adding 1 .5 weight%,it manufactured 
lubricating oil composition, did NOxdegradation test of said 
composition as follows. 

Result is shown in Table 1 . 

Furthermore, until acid number of sample oil (composition ) 
increases rapidly in the NOxdegradation test, time is named 
NOxdegradation lifetime. 

This NOxdegradation test keeps glass cylinder where 
above-mentioned sample oil 100 ml enters inl30% deg C, 
until NOgas of concentration 2% which in this is diluted with 
N 2 gas 3.script-l. /hr and air acid number of recording and said 
sample oil increases rapidly at ratio of 12.script-l. /hr., it did 
by measuring time. 

Working Examples 2 and 3 

hydrocracking, distillation and solvent dewaxing it did 
vacuum gas oil of intermediate crude oil,furthermore 
hydrogenation dewaxing did and it acquired base oil of 
properties whichis shown in Table 1 . 

In this base oil, it manufactured lubricating oil composition 
including additive which issimilar to Working Example 1, it 
did in NOxdegradation test which is similar to the Working 
Example 1 furthermore with this composition as sample oil. 

Result is shown in Table 1 , 

Working Example 4 

vacuum gas oil of intermediate crude oil, base oil of 
properties where it does the hydrocracking and distillation, 
furthermore hydrogenation dewaxing does and shows in 
Table 1 was acquired. 

In this base oil, lubricating oil composition was manufactured 
including additive which issimilar to Working Example 1, 
NOxdegradation test which is similar to Working Example 1 
furthermore with this composition as sample oil was done. 

Result is shown in Table 1. 

Working Example 5 

vacuum gas oil of intermediate crude oil, base oil of 
properties where it does the hydrocracking and distillation, 
furthermore solvent dewaxing does and shows in Table 1 was 
acquired. 

In this base oil, lubricating oil composition was manufactured 
including additive which issimilar to Working Example 1, 
NOxdegradation test which is similar to Working Example 1 
furthermore with this composition as sample oil was done. 

Result is shown in Table 1. 
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Working Example 6 

vacuum gas oil of intermediate crude oil, base oil of 
properties where it does the hydrocracking and distillation, 
furthermore after solvent dewaxing, clay treatment does and 
shows in the Table 1 was acquired. 

In this base oil, lubricating oil composition was manufactured 
including additive which issimilar to Working Example 1, 
NOxdegradation test which is similar to Working Example 1 
furthermore with this composition as sample oil was done. 

Result is shown in Table 1 . 

Comparative Example 1 

vacuum gas oil of intermediate crude oil, base oil of 
properties where it does the hydrocracking and distillation, 
furthermore solvent dewaxing does and shows in Table 1 was 
acquired. 

In this base oil, lubricating oil composition was manufactured 
including additive which issimilar to Working Example 1, 
NOxdegradation test which is similar to Working Example 1 
furthermore with this composition as sample oil was done. 

Result is shown in Table 1 . 

Comparative Examples 2 and 3 

vacuum gas oil of intermediate crude oil, base oil of 
properties where it does the solvent extraction and solvent 
dewaxing, furthermore hydrogenation does and shows in 
Table 1 was acquired. 

In this base oil, lubricating oil composition was manufactured 
including additive which issimilar to Working Example 1, 
NOxdegradation test which is similar to Working Example 1 
furthermore with this composition as sample oil was done. 

Result is shown in Table 1 . 
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{Effect of Invention } 

As though it is above, in stability, validity and wide < 
isutilized internal combustion time where therefore NOxgas 
concentration ishigh (gasoline engine, diesel engine, gas 
engine etc) as lubricating oil of business lubricating oil 
composition of this invention vis-a-vis the NOxgas. 
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